Abstract: Objective: To study the relation between nutrition styles in the first 2 years of life and type 1 diabetes mellitus (T1DM). Methods: Mothers of 100 diabetic children and 200 non diabetic children were asked to complete a questionnaire including demographic and nutritional questions. For determining the effect of independent variables on T1DM, we calculated odds ratio. For adjusting confounder factors and determine adjusted odds ratio, logistic regression was used. Results: Existence of diabetes in first degree relative was significantly more in diabetic children than healthy children (OR: 6.49; 95% CI: 1.71, 24.55; p = 0.003). After adjusting for sex, existence of diabetes in first degree relative and living area, exclusive breastfeeding less than 4 months was higher in case than control group, significantly (OR: 5.60; 95% CI: 1.58, 19.80; p = 0.008). Conclusion: Our study emphasizes the role of exclusive breastfeeding at least for 4 months and lower maternal weight gain during pregnancy in prevention of T1DM, but our results did not support the role of consumption of cow's milk, early introduction of weaning food, higher birth weight and cesarean section in development of diabetes.
Introduction


Despite that type 1 diabetes mellitus (T1DM) increases the risk of other autoimmunity disorders such as thyroid gland diseases, celiac, gastritis, Addison and vitiligo [1] , there is almost no preventive strategy for T1DM. The existing evidences of risk factors are mainly inconsistent; for example some studies suggest breast milk as a preventive factor [2] [3] [4] [5] [6] , but others believe that it doesn't have any effect on T1DM 7. On the other hand, although some clinical trials suggest that early introduction of cow's milk and formula is associated with T1DM, some authors show that regular consumption of cow's milk may decrease risk of T1DM, before age 8 [8] . The most important defect of previous studies is that they did not pay attention to some of the main confounding factors such as diabetes in the mother before or during pregnancy. So, with regard to the importance of prevention of T1DM, we investigated the relation between nutrition styles in the first 2 years of life and T1DM. We also studied some of the other affects of factors on T1DM.
Methods
The study protocol conformed to the ethical guidelines of the Declaration of Helsinki, in 2010. 300 children ages 2-15, according to an easy method were divided into two groups, one group of cases of 100 diabetic children and the other group a control consisting of 200 non diabetic children. All cases were members of an Iranian diabetes association. The control group consisted of students of primary and guidance schools of 3 section (3, 4, 7), of both sexes who did not have diabetes type 1 or 2 or impaired glucose tolerance (IGT). Their mothers were asked to complete the questionnaire including questions about 
Results
A total of 195 girls (50 diabetic and 145 non diabetic) and 105 boys (50 diabetic and 55 non diabetic) participated in this study. The mean age (year), gestational age (month), birth weight (kg) and maternal age at pregnancy (year) was 10.3, 8.8, 3.1, 26 in cases and 10.8, 8.8, 3.1, 26.6 in controls, respectively that didn't show any significant difference between two groups. Existence of diabetes in first degree relative was significantly more in diabetic children than healthy children (OR: 6.49; 95% CI: 1.71, 24.55; p = 0.003) ( Table 1) .
After adjusting for sex, existence of diabetes in first degree relatives and living area, exclusive breastfeeding less than 4 months was higher in case than control group, significantly (OR: 5.60; 95% CI: 1.58, 19.80; p = 0.008). The mean weight gain during pregnancy was 10.75 kg. The percent of mothers whose weight gain was lower than 10.75 was higher in control than diabetic group (OR: 0.52; 95% CI: 0.28, 0.97; p = 0.04) ( Table 2 ).
Disscussion
This study showed that duration of exclusive breastfeeding has an inverse relation with T1DM. Despite many studies, like ours, that support protective effect of breast milk, Samuelsson et al. found that breastfeeding has not any significant effect on prevention of T1DM [7] . In addition, the study of Plagemann et al showed that consumption of breast milk of diabetic mothers is associated with overweight and IGT, consequently [9] . In our study, existence of diabetes in mothers from before pregnancy, had positive relation to T1DM in children, however it was close to significant level (OR: 13.42; 95% CI: 0.68, 263.1; p = 0.08). Because of the low prevalence of diabetes in mothers, we could not investigate the effect of consumption of diabetic mothers' milk on T1DM in children. The results of studies investigating the effects of cow's milk on T1DM are controversial. For example, According to some studies, early introduction of cow's milk and other foods may lead to T1DM through dysfunction of autoimmune responses, especially in children who are susceptible to diabetes genetically [10] [11] . According to the American Children Association, avoiding from intact cow's milk protein is necessary for children who are genetically susceptible to T1DM [12] . On the other hand, the study of Savilahti et al. in 2009 showed significantly less incidence of T1DM in children consuming cow's milk-based formula than consuming breast milk (p < 0.02). Although this finding remained by age 8, it disappeared by the end of age 11.5. In contrast with many studies, they showed that early feeding with cow's milk may diminish risk of T1DM before age 8 (OR = 0.66) [8] . We didn't find any relation between consumption of cow's milk and T1DM, but consumption of formula with breast milk decreased risk of diabetes, 
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significantly, whereas eating formula instead of breast milk didn't have any effect on diabetes. It may show the protective role of breastfeeding in T1DM. We also found that introduction of weaning food before month 6 as compared with after that, increases the risk of T1DM, however it was not significant. In our study, there was a significant positive relation between maternal weight gain during pregnancy and T1DM in children. Since birth weight didn't have any relation to T1DM, it was independent of birth weight. According to our knowledge, no study has investigated the effect of weight gain during pregnancy on T1DM. Despite some studies that have showed the duration of breastfeeding is more likely in mothers who have vaginal delivery than cesarean section [13] [14] , we didn't find any relation between these factors and there was also no significant association between mode of delivery and T1DM. As shown in Table 2 , mother's age at pregnancy was positively associated with T1DM, however it was not significant. We also found an insignificant negative association between maternal age at pregnancy and duration of exclusive breastfeeding. The previous results about the effect of mother's age on T1DM and duration of exclusive breastfeeding are inconsistent; for instance, Rosenbauer et al. showed an older maternal age at pregnancy in diabetic than healthy children 4 and Samuelsson et al found that the oldest mothers have longer duration of breastfeeding than the other age groups in non diabetic children, but they didn't find the same relation in diabetic group [7] . Limitations of this study should be mentioned. This study was retrospective -information on diet and other variables were collected long after the samples got T1DM and memory may have been blurred and differentially influenced by the fact that their child got T1DM (recall bias, a common problem with case control studies). Thus, these factors might influence causal effects and implications on such studies in terms of prevention. Sample size was rather small. The other limitation of our study was the low prevalence of T1DM in children whose mothers were diabetic from before pregnancy or during it. So, it is not clear that if the effect of these mothers' milk is similar to nondiabetic mothers' milk, in prevention of T1DM.
Conclusion
Our study emphasizes the role of exclusive breastfeeding at least for 4 months and lower maternal weight gain during pregnancy in prevention of T1DM, but our results did not support the role of consumption of cow's milk, early introduction of weaning food, higher birth weight and cesarean section in development of diabetes.
Implication for Research and Practice
A prospective study may determine the causality relations. We also suggest the experimental studies to find the effect of diabetic mothers' milk on T1DM.
